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Polymerziton and Electron Microscopy of Tubulin of 
Pollens from Hemerocallis fulva in vitro 
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Abstract: Microtubules are the components of the cytoskeleton in all eukaryotic cells . They are essential 
for a wide varieties of cellular functions . Most of our knowledge of biochemistry and pharmacology of tubu- 
lin has come from extensive studies on mammalian brain microtubule systems, very little information exists 
on the biochemical and pharmacological properties of plant tubulin and microtubules . We developed an ef- 
ficient method to prepare enough tubulin in high purity from day lily ( Hemerocallis fulva L .) pollen . Here 
we reported the ultrastructural morphology of microtubule polymerzied by induction of tubulin taxol in the 
presence of Mg“ and GIP with transmission electron microscopy . 


Key words: Hemerocallis fulva; Tubulin; Microtubule; Polymerziton; Electron microscopy 


OOOD (tubulin) VUUUOUOUUUUUUYUUUUUUUE. OOOO 
HUYUUUUUUSO 1520m, OU 25nmQ UU (microtubule, MT) O0. O00000 
ugguumnulupnBnuluuugsgsgggsaggiussBilligggidl (Fosket, 





e : (39730280) 
: 2005- 05-08, 2005-08-30 
(1965 -) ; ; E - mail: junjie33 @ gdqy . edu. cn 















































































































































































































































650 0 o cM 0 D 0 27 |] 


I9M)OHOUUUUHUUUUEUUUUDU. UUYUUUUUUUUUUE (microtubule orga- 
nizing centers, MTOC) [j[][]U HU . VUUUUUUUU (Oakey , 1990) VUUUUU 
UOUUUUUU. UU Mrocouyuu MUU auB».üdB888808U0lU00WY0. OUUU 
MTOCH UU UU). VHUUUU MTUUU. OUOU U Treadmiling[] O , MT 
uuuuiulilüulluilllilli. (Hotani and Aorio, 198890 [1] [] UL. D. HH DL] U. D]. D LE UI Ll 
ugauguagge.eanguugaauagagagg.aagaugaugaaagugadgutdt 
(Margolis and Wilson, 1978; Gelfand and Bershadsky, 1991)[] Morejohn |] Fosket (1982) [] [] 
HE LH DE ECH EE HH HEHEIPRHHP HE HE HE BUB HE EHEREEH HE DH WO CR UE BEBE EB HB 
GTPO Mg’ O000.0000000000000000.0000000000000 
UUUUUUUUUU 


1 HELL 
1.4 O00 

OO (HemerocdlisfusvaL) O00: dü0üg0gagugaaugugaagganaduaadtuttdü 
0. 00000000 ©wOO000.000000000000000.00000 -soqogg 
1.2 O60 

ppupggggdgdgg:aapngadgggapnagdgpiü. 0000 20mmo& BTP, pH 6.8, 
[][] 0.1 mmof&. EGTA, 0.1 mmo. MgC, 0.1 mmo. DIT, 0.1 mmo. PMSF, 5u$ul TAME D 5u $i 
TPCKO 0000. 000000000., 0 0 0 0 QAE-Sephadex AS(] 0000. 00 0.8 mof. KCl [] 
OO 2000 QAE-Sephadex Aot]; 0 0000000000000 FAC Monn oO O00000., 00 
ugggmgaggmnagmnüu. -70°c0 00 

1.2.1 ODO0O0OCOCODCO0O000 OOOO 































































































































































































































































































p - | D0000000 000 3mm cr, 2 
mmo, EGTA, 4 mmo} MeCb, 1 mmo 
es KD MEN | PMSF, 5j gl Leupeptin, 5j|1gftil Pepstatin A, 
= Land -— V 1 onse Tool, n s»cnnnnan » 
UU a a — i mn, DUDODDUDUD 

—. 122 00000000000 ooog 
noie Te = | 0000000000010 Gub DD 
p = Aa |, s sg, (90000 Fomor (000. 1ming Oo 
000.00 immo oo000.2%00 
[ 1 | | D0 [] SDS-PAGE og OHO0 imn, 00000. 0 JEOL-200x 9 

1. Sigma 000; 2. | (3. pgpnaggggpgagggmnponpndü 
40% [] 70% [] | ; 40 6. QAE-Sephadex Asp 12.3 düdüddgdgug ogooodg 
* THU Mose. 00000000 20 00 fin 4C[] [] 30 
Fig.1 SDS-PAGE of the tubulin of in each step of purification min, [] 3ul [] [] [] [] [] [] [] [] [] [] [] 180 [] 
lane 1 . Sigma Mr . standard protein; lane 2 . Total pollen proteins of Yee omer TAE Eo Eae ART ET 
acetone powder; lane3 . Fraction of 4096 -70% (NH, )5 SO, precipi- 1.0 2%0 0000 1min, 0000 JEOL- 


tate; lane 4-6 . Proteins obtained by QAE-Sephadex As 9 column; 20%x00000000000000000 


lane 7 . Proteins obtained by Mono Q column 


6[] unggu:aggpnaugupnpnalmut 651 


200000 
2.4 HOUUUUUUUUO 

uiuuuuHuiiulutluliltliullQAE-Sephadex As O0 OOOO FPECT] [] 
ugugmuaumgsuuguu.umudumumuduiuluiuublutTiüuulili SDSUUO 
HOUUUUUO 

00100., UU QAE-Sephadex Ans, VUUUUUUUUUU.UUUUUUL. 
UUUUU 66.4% U00 MeeQonintiüiuuiliutututlullutLtutl 
2.2 bp. b E DESEE EE 

UVOUHUUUUUUUOUOUOUU UO taxol GTP] ESTA] Me» D DH] HH D] D D D] EL]. 20 
umo. [] 3 mmofft [] 2 mmo] 4 mmo. [] 0 0 0 0 0 0 1 mmo PMSF, 5p $1 Leupeptin, 
Sug Pepstatin A, O 30°CO 0000 30min, QDOOOO0O000000000.000 
uguguuauHuiudlilutlmlulWli 20 





02 gmnüupnpnugugnaupnagagnpnpimpnudü A: 45000]; B: 800007 
Fig .2 Electron micrographs of microtubule polymerized in vitro from tubulin highly purefied from day lily pollen 
A: 45000 time; B: 80 000 time 
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